Purpose -Diabetes mellitus (DM) is an important health problem throughout the world. Association between DM and oral diseases has been reported and dental clinic is indicated to be one of the suitable venues for the screening of DM. The purpose of this paper is to determine patients' attitude toward DM screening in dental clinics. Design/methodology/approach -The anonymous, self-administered questionnaires of five-point response scale questions were distributed to convenience samples of adult patients (⩾ 25 years) attending one of the dental settings. These dental settings were divided into the university/hospital-based dental clinics (encompassing two university-based and five hospital-based dental clinics) or the private dental clinics (encompassing two private, and one special (after office hour) clinic of a faculty of dentistry). The questions could be categorized into three groups regarding importance, willingness, and agreement of DM screening in dental settings. Results are presented as percentage by respondents based upon the number of responses for each question. The favorable outcomes which were defined as responses of either scale of 4 or 5 were also summarized according to dental settings. The χ 2 test for comparison was used to compare the favorable outcomes between the two settings. Findings -A total of 601 completed questionnaires were collected; 394 from university/hospital-based dental clinics and 207 from two private clinics and a special (after office hour) clinic of a faculty of dentistry. Overall, the majority of respondents in both university/hospital-based and private practice settings felt that it is important to have a dentist conduct a screening (84.8 vs 79.5 percent). The majority of patients in both groups were willing to receive blood pressure examination (95.0 vs 92.0 percent), weight and height measurements (94.7 vs 94.0 percent), saliva/oral fluid investigation (86.4 and 86.9 percent) and finger-stick blood test (83.8 vs 83.9 percent). More than 75 percent of all respondents agreed with diabetes screening in dental clinics.
Introduction
Diabetes mellitus (DM) is a complex, chronic illness requiring continuous medical care with multifactorial risk reduction strategies beyond glycemic control [1] . Early diagnosis, treatment, and accompanying lifestyle changes in diet and physical activity may help to prevent or delay the long-term complications of DM. Globally, 285 million people live with DM and an additional 344 million now have impaired glucose intolerance [2] . If this current rate continues, the number of people with DM will climb to 440 million and the number with impaired glucose intolerance will rise to 472 million by the year 2030 [2] .
Some studies supported the idea of screening for medical conditions including DM in dental settings. Strauss et al. [3] found 62.9 percent of dental patients without periodontitis and 93.4 percent of those with periodontitis met ADA guidelines for DM screening. Of those with periodontitis, 60.4 percent had seen a dentist in the past two years. In addition, Glick and Greenberg extracted data from the 1999-2000 National Health Survey (NHANES) and found that adult men aged 40 to 85 years who were unaware of their risk of cardiovascular disease (CVD) had not seen a physician within 12 months but had visited a dentist were at increased risk for developing a severe CVD within 10 years and could benefit from early intervention [4] . Subsequently, this study has shown the utility and potential efficacy of screening for medical conditions in a dental setting [4] . These data suggested that the dental visit provides a potential venue for the screening of medical conditions. More importantly, our previous study conducted in Thailand indicated that 33.8 percent of dental patients aged 25 years old and older who attended the dental settings had hyperglycemia defined as a point-of-care HbA 1c of ⩾ 5.7 [5] . This emphasized the idea of effective screening for DM in dental settings in Thailand.
Although there were studies that supported the idea of screening for DM in dental setting, some questions remain unanswered. These questions included: Do patients think that it is important for dentists to conduct chair-side screening? Are they willing to be tested in dental clinic by non-medical personnel? and What are the barriers for screening that the dentist may need to concern? The results of survey studies in the USA, UK, and India have demonstrated that screening for medical conditions including DM is important and that the patients were willing to participate in chair-side screening [6] [7] [8] . However, evidence supporting the importance, willingness and agreement of Thai patients to be screened for DM in dental settings is still lacking. Therefore, the objective of this study was to determine patients' attitude toward DM screening in Thai dental clinics.
Materials and methods

Study design
This study is a cross-sectional survey study conducted during February to July, 2015.
Participants
The study participant was a convenience sample of dental patients aged ⩾ 25 years who have not been informed that they had DM. We chose 25 years old participants according to our previous study which indicated that 33.8 percent of the dental patients aged 25 years old and older were presented with hyperglycemia [5] . Exclusion criteria were patients not being able to read Thai language or not willing to participate in this study. The sample size was determined using Taro Yamane formula [9] at a confidence interval of 95 percent, an acceptance error of 0.05 and 50 percent drop out. Finally, the required sample size was 600 participants.
Study areas
Since Thailand was composed of six parts including the central, the northern, the northeastern, the western, the eastern and the southern parts, we randomly selected only four parts out of these six parts for the study. These four study areas selected were the northern, the northeastern, the southern and the central parts of Thailand.
The study areas, therefore, were two-academic university-based dental clinics of the Faculty of Dentistry, Mahidol University and the Faculty of Dentistry, Chiang Mai University, five provincial hospitals including Chiangrai Prachanukroh Hospital (Chiangrai province), Sermngam Hospital (Lampang province), Maharat Nakhon Ratchasima Hospital (Nakorn Ratchasima province), Khuandon Hospital (Satun province), and Panarae Hospital (Pattani province), two private dental clinics in Samphanthawong Region, Bangkok and Bang Yai Region, Nonthaburi and one special (after office hour) clinic of the Faculty of Dentistry, Mahidol University. These settings were then divided into the university/hospital-based dental clinics and the private clinics.
Questionnaires
The questionnaire was developed following the review of relevant literature. The content validity of the test was evaluated by three selected experts. All questions were agreed upon by experts with the Index of Item Objective Congruence ⩾ 0.5 [10] . Then, the questionnaire was piloted among ten convenience samples at the special clinic of the Faculty of Dentistry, Mahidol University. Upon completion of the pilot questionnaire, each participant was interviewed to gain feedback on the overall acceptability of the questionnaire in terms of length and language clarity. Based on this feedback, some of the questionnaire items were refined. Cronbach's α of 0.84 assessed the internal consistency reliability of the test. These coefficients supported the adequacy of the data and the reliability of the instrument. The final questionnaire comprised of Likert-type questions with a five-point response scale ranging from 1, "very unimportant/unwilling, strongly disagree" to 5, "very important/ willing, strongly agree."
The questionnaires were sent to each clinic by the researcher (C.T.). Subsequently, they were distributed by research assistants in each setting. All respondents received an explanation regarding the aim of the study and were given a chance to ask questions to clarify any part which they were unclear.
The questionnaire was primarily separated into demographic data of the participants and the questions related to the attitude toward DM screening in dental clinics. The questions related to the screening could be categorized into three groups, including importance, willingness, and agreement. Questions one and two asked about the importance of screening for medical conditions in dental clinic and how important confidentiality, time consumed for screening, and performance by non-medical professional are to the patients. Questions three and four asked about the willingness of the patients and question five asked about agreement whether the patient would agree to receive any screening in the dental clinic.
Finally, 650 patients were invited to participate in the study. Of these, 611 questionnaires were returned, giving a response rate of 94 percent. In total, 10 out of 611 questionnaires were excluded because they were more than 10 percent incomplete or unclear. Ultimately, 601 questionnaires were analyzed.
Statistical analysis
Descriptive statistics were used to report respondents' socio-demographic characteristics. Results are presented as percentages by respondents based upon the number of responses for each question since not all respondents answered all the questions. The mean score was based on the average of the responses (on a scale of 1 to 5) for each question. The survey results were also summarized according to dental settings (university/hospital-based dental clinics vs private practice) by a favorable outcome which was defined as a response of either scale of 4 or 5. The χ 2 test for comparison was used to compare the favorable outcomes between the two settings. All analyses were completed using STATA (STATA statistical software, version 14.0). The other hospitals recognized the review of these ethical committees. All respondents signed inform consents which were attached to the questionnaires before they started to participate in this study.
Ethical consideration
Results
Overall, 601 respondents were included in this study: 394 from the university/hospital-based dental clinics and 207 from private practice. Table I depicts the demographic data of the respondents. The majority of the respondents were female (69.3 percent) and average age was 45 (mean ± SD: 45.02 ± 13.96) years old. Approximately one-third of the patients were 25-34 years old in both groups (32.7 vs 28.4 percent). More than half of the respondents had bachelor degree or higher (53.0 percent) and were married (59.8 percent). About a quarter of the respondents worked for government (26.0 percent) and more than half reported no medical illness (52.7 percent).
Comparing the data from the university/hospital-based and the private clinics, it was revealed that education ( p o0.001), marital status (p ¼ 0.001), occupation (p ¼ 0.007), and household income ( p ¼ 0.025) were significantly different between the two groups. Table II shows patients' attitude regarding the importance to chair-side DM screening in dental clinics. It is indicated that the vast majority of respondents felt it was very important or somewhat important for the dentist to conduct DM screening during the dental visit (83.0 percent). Among potential barriers specified, most of the respondents felt confidentiality was very important or somewhat important (83.8 percent) followed by the duration of screening (75.3 percent), and fewer respondents thought that it was very or somewhat important that the screening was not done by a medical doctor (61.7 percent). Table III demonstrates that most respondents would be very willing or somewhat willing to provide the information regarding height and weight (94.5 percent), blood pressure measurement (93.9 percent), saliva sample (86.5 percent), and finger stick blood (83.9 percent) for the screening. However, the more invasive the technic, the less willingness was revealed. The percentage of respondents who answered "not sure" when the finger-stick blood was requested was 10.9 percent compared to 8.9 percent of saliva sample/other oral fluids, 4.0 percent of height and weight and 4.3 percent of blood pressure measurement. In addition, most respondents would like the dentist to conduct DM screening and monitoring that yield immediate results and would be satisfied if the dentist refers them to see the physician for a proper diagnosis and treatment.
Finally, Table IV indicates that most patients (81.4 percent) agreed to have DM screening in the dental clinics.
We further analyzed patients' attitude toward DM screening according to the type of the clinics the patients attended. There were 394 and 207 patients who attended the university/hospital-based dental clinics and private practice clinics, respectively.
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We also depicted only favorable outcomes including the attitudes of the patients with somewhat/very important, somewhat/very willing, and somewhat/strongly agree to be further analyzed according to the base of the patients. According to Table V, it was found that patients from the university/hospital-based clinics were significantly concerned about the importance of confidentiality, time consumed, and screening not done by the physician more than that of the private clinics. In addition, the number of the patients with the willingness to let the dentist conduct DM monitoring and refer the patients for a consultation with a physician was significantly higher in the university/ hospital-based clinics compared to the private clinics. 
Discussion
Since there were some studies that encouraged dental care professionals to screen for medical conditions including DM in dental clinics [4, 11] , we conducted this study to investigate the patients' attitude toward screening for DM in dental settings. It was found that most patients perceived the importance of the screening, were willing to be screened, and agreed that screening for DM should be applicable in dental clinic. 
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Comparing the data from the university/hospital-based and the private clinics, the respondents in the private clinics were more likely to have higher education. The respondents in the university/hospital-based group were more likely to be agriculturists and government officers, whereas the respondents in the private clinics were more likely to work in the private offices and were government officers. Since in Thailand government officers have some privileges when they go to the university/hospital-based dental clinic, it is expected that the respondents in the university/hospital-based group would be government officers. When the household income between the two groups was compared, respondents in the university/ hospital-based dental clinics had to cope with their income more than respondents in the private group. When the questionnaires were analyzed, 83.0 percent of Thai respondents thought that the screening for medical conditions was somewhat or very important. This might be explained by the fact that some of the dental procedures, especially dental surgery, are affected by systemic conditions. Having undiagnosed DM may affect the wound healing process resulting in delayed wound healing, therefore, this renders screening for DM in dental clinics. Furthermore, some respondents thought that it was very helpful to have screening in dental office since they had no time to go for the regular medical check-up so it would be more convenient if they could have both dental and some items of medical check-up at the same time just like killing two birds with one stone [7] . Since nowadays, most dental clinics have performed blood pressure measurement prior to dental treatment, adding glycemic condition measurement would give even more benefit to the patients and dentists.
Comparing this result to a study in the USA, it was found that 94.2 and 76.8 percent of the respondents who attended the outpatient clinics in the New Jersey Dental School or the private dental practices in Newark, New Jersey and Mesa, Arizona, respectively, thought that the screening for medical conditions was somewhat or very important [6] . In another study conducted in India, 84.0 percent of respondents attended five university-based clinics and 77.5 percent from one private clinic perceived the importance of screening for DM in [8] . Additionally, a study in the UK reported that 87.0 percent of patients attending 2 primary care dental clinics and 16 general dental practices in South-West England thought that it was very important that dentists screened patients for medical conditions, such as DM [7] . These data suggested that the majority of dental patients from different parts of the world thought that screening for medical conditions they have not been diagnosed with is important.
After the potential barriers for the screening were examined, most patients thought that confidentiality was important (83.8 percent) followed by time consumed for the screening (73.7 percent) and the least was whether the test was not done by a physician (61.7 percent) ( Table II) . The communication between dentists and patients may be needed to ensure that the medical condition of the patients should be confidential. Furthermore, the screening usually does not take a long time and can be done during the time the patients are waiting to be seen by the dentists. Most respondents paid least attention to the importance of the procedure not done by the physician because as long as the screening procedure was performed properly and safely, they were satisfied with it. Comparing our data with other study, one previous study also showed that confidentiality was the most important barrier for the screening. The study of Greenberg et al. [6] , for example, showed that 94.2 percent of university-based and 82.5 percent of private clinic patients felt that confidentiality was most important followed by time (89.6 vs 80.2 percent) and screening was not done by a medical doctor (67.9 vs 51.5 percent).
For this study, comparing the potential barriers between the two groups of respondents, there was a significant difference in the favorable outcomes between the two groups (Table V ) . Respondents in the university/hospital-based clinics thought that the issues of confidentiality, time consumed, and screening not done by medical doctor were more important compared to the respondents in private practice settings. This might be due to the fact that respondents in the private clinic group were more likely to be educated, worked in the private office and living more comfortably. They might understand the importance of screening better and had more time to spend for the screening compared to the respondents from the university/hospital-based clinics which composed of more respondents who were agriculturists and government officers. Moreover, respondents in the university/hospitalbased clinics had lower household income, therefore, they might be more concerned about their time for working rather than spending time for the screening. Similar trend was seen in a study conducted in the USA in that the respondents who attended the dental school thought that confidentiality, time consumed, and screening not done by medical doctor were more important compared to respondents who attended private clinics [6] .
The willingness of the respondents was assessed in questions 2 and 3. Most respondents were willing to provide information or samples for the medical screening (93.9 percent for blood pressure measurement; 94.5 percent for height and weight; 86.5 percent for saliva and 83.9 percent for finger-stick blood). However, when the test became more invasive, the respondents were not sure whether they would comply to give the information or samples (Table III) . There was a trend in the reduction of willingness when the respondents were asked whether they would be willing to give saliva or blood samples. Especially when the finger-stick blood was requested, more patients replied that they were not sure if they should give the blood or not (10.9 percent). This might be explained by the fact that patients were unsure whether dentists could perform blood check or were able to interpret the blood results or not. Further study may be needed to investigate this issue. Compared with the US survey among patients and practicing general dentists, more patients reported a willingness to provide finger-stick blood samples than dentists reported a willingness to obtain them (77.3 percent among dental clinic patients, 55.9 percent among private practice patients, and 56.0 percent among dentists) [6] . Data among practitioners in New Zealand suggested that they are less willing than US-based practitioners or patients to obtain/provide finger-stick 9 DM screening in Thai dental clinics blood with a 50.0 percent favorable response rate among recent graduates and 25.9 percent favorable response rate among graduates of greater than 20 years [12] . When comparing finger-stick blood to saliva, more patients would be willing to provide saliva than finger-stick blood. Similar trend was also reported in a study in India wherein reduction of willingness was observed when the saliva and blood samples were requested [8] .
Most respondents in both groups were also willing to let the dentist conduct DM screening and monitoring that yield immediate results (Table III ). In addition, they would also be willing to have the dentists refer them to their physicians if their blood results were abnormal. This is a good sign of patients' willingness since a lot of diseases are preventable if they are diagnosed earlier. In addition, most patients thought if the dental care service referred them to receive health care service, they would not have to contact health care service by themselves and the referral would result in a smoother and easier handling of their cases [13] . When these questions were analyzed in detail, respondents from the private clinics were less willing to let the dentist conduct DM monitoring that yield immediate results and less willing to let the dentist refer them for a consultation. It is possible that respondents who attended the university/hospital-based clinics were familiar with other departments in the university and hospital therefore they might feel more comfortable to be monitored and referred.
In the last question whether respondents would agree if there is DM screening in dental clinic, the majority of respondents agreed with the idea of having screening in the dental setting.
Several limitations of this study were acknowledged. First of all, the lack of randomization due to convenience sampling followed by the lack of assessment regarding the willingness to be screened if they have to pay for the blood exam. In addition, several parts of the country must be assessed since the data retrieved in this study was limited to only two dental faculties, five provincial hospitals, and two private clinics. The policy to screen for these medical conditions should be supported and encouraged for the whole country since the data from this study indicated that most patients were willing and agree that the screening of these medical conditions especially for DM is important and should be available in the dental settings. Further studies regarding attitudes of the dentists should be performed to investigate if the dentist would be willing or agree that screening for medical condition is important. Moreover, whether dentists have the ability to perform such screening is to be further examined.
